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may be produced by scattering lycopodium powder upon a glass plate. Similarly the halos about the sun and moon may be explained as the diffraction effects of water drops of equal size.*
15. The Diffraction Grating.— A diffraction grating consists of a large number of parallel slits a constant distance apart. As in § 13, set
x^ - o,    x2 = d,    *\ = 2d,    x\ — 3^, etc.,
^ = ?2 = y* • • • ==0>
in which d denotes the distance between two corresponding points in adjacent slits, the so-called constant of the grating. Then, from (82),
c1 — i + cos Vd 4 cos 2t*d + cos 3 Pd H~ • • • s' —          sin pd 4 sin 2^d -\- sin 3 f*d -f- • • •
In order to obtain the value of c'z + •y'2» ^ is convenient to introduce imaginary quantities by writing, assuming that there are m openings,
c' + is' — I -j- eitLd -]- e3'^ 4 c^d -\- ... 4- <?'<"' ~ ^d. This summation gives at once
A multiplication of each side of this equation by its complementary complex expression gives
sur
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'         ~~    I — cos yu<a?   ~     . »w^
sin" — 2
so that there follows, from (83) and (78),
sin4 —   snV
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* For a calculation of the size of the drops from the diameter of the halo cf. F. Neumann, Vorles. uber theor. Optik, Leipzig, 1885, p. 105.cepting the central spot, wliich corresponds to the diffraction angle zero. This is Babinet's theorem.
